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DETAILED ACTION 

The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

Election of Species 

Claims 7-14 and 17-19 are withdrawn from further consideration pursuant to 37 
CFR 1 .142(b) as being drawn to a nonelected species, there being no allowable generic 
or linking claim. Election was made without traverse in the reply filed on September 24, 
2008. 

Drawings 

The drawings were received on September 24, 2008. These drawings are 
accepted. However, the drawings still contain discrepancies. 



The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(4) 
because reference characters "22" and "22' " have both been used to designate the 
same shaft tooth section in Figure 1 and 15. 
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The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(4) 
because reference characters "22bi" and "22b 2 " have both been used to designate the 
same valley in Figure 1. 

The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(4) 
because reference characters "22b 5 " and "22b 6 " have both been used to designate the 
same valley in Figure 33. 

The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(4) 
because reference characters "22a" and "22a' " have both been used to designate the 
same crowned peak in both Figuresl and 23. 

The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(4) 
because reference characters "28i" and "28 2 " have both been used to designate the 
same hub tooth section in Figure 1 . 

The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(4) 
because reference characters "28 5 " and "286" have both been used to designate the 
same hub tooth section in Figure 33. 



The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(4) 
because reference character "22" has been used to designate both a shaft with a first 



Application/Control Number: 10/567,134 Page 4 

Art Unit: 3679 

configuration (Figure 3) and another shaft with another configuration (Figure 3; slanted 
first step region with a smaller angle; page 5, lines 19-21). Note that these shafts are 
not the same to be designated with the same reference character "22". The simple rule 
is to designate the same part with the same reference character. Also note that the 
shaft shanks 24 are different. The one in Figure 3 is slanted while the one in Figure 4 
is not. The same applies to Figure 5 with respect to the shaft as this is a different shaft 
than those found in Figures 3 and 4. The shaft in Figure 5 and Figure 38 is not the 
same one as shown in Figures 3 and 4 and should be deigned with another reference 
character. The same applies to the shaft shank shown in Figure 35-37 

The drawings are objected to because reference character "28" in Figure 2A and 
2B should be ~28r- as these figures represent a cross-section of Figure 1 which shows 
a hub tooth section labeled 28i. Figures 12-14 are not a representation of the cross- 
sections shown in Figure 3 since some of the reference characters do not match. In 
particular, reference characters 28i and 22 are inconsistent. The same applies to 
cross-sections shown in Figures 20-22 and 37-39. Note that the reference characters 
are not inconsistent. In reviewing Figure 2A and 2B, it is unclear why the splines on the 
hub are closer together as compared to those in Figure 2A. Figure 2B shows the 
splines of the hub being closer than those in Figure 2A and thus the examiner questions 
what is going on with the splines on the hub. Further, the drawings should identify the 
tooth thickness, in particular, the maximum tooth thickness at a crowning top, as 
claimed in claim 5. 
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The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the direction from the 
crowning top (claim 6, line 6) must be shown or the feature canceled from the claim. No 
new matter should be entered. Note that no arrows have been shown to indicate the 
direction or that it is from the crowning top. 

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in 
reply to the Office action to avoid abandonment of the application. Any amended 
replacement drawing sheet should include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or figure 
number of an amended drawing should not be labeled as "amended". If a drawing 
figure is to be canceled, the appropriate figure must be removed from the replacement 
sheet, and where necessary, the remaining figures must be renumbered and 
appropriate changes made to the brief description of the several views of the drawings 
for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct 
any portion of the drawing figures. If the examiner does not accept the changes, the 
applicant will be notified and informed of any required corrective action in the next Office 
action. The objection to the drawings will not be held in abeyance. 



Application/Control Number: 10/567,134 
Art Unit: 3679 



Page 6 



Specification 

The description on the embodiment in Figure 1 in the amended paragraph is 
incorrect as this figure no longer has reference character 12 or 14. Note that Figure 1 
rather shows "12i" and "14i". 

The description of reference character "22a" is inconsistent. It has been 
described as a convex peak at page 12, line 23, and a crowned peak at page 20, lines 
15-16. 

The description of reference character "28a" is inconsistent. It has been 
described as a convex peak at page 13, lines 16-17, and a straight peak at page 20, 
lines 16-17. 

The new reference character "22bi" in the amended specification does not reflect 
amended Figure 3. Note that "b1" in Figure 3 has been rather subscripted. 

Claim Objections 

Claims 1, 6, 15, and 16 are objected to because of the following informalities: 
regarding claim 1, -further- should be inserted before "comprising" in line 2 as 
"including" in line 1 is the synonymous to "comprising" and thus the mechanism further 
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includes the shaft tooth section and everything that follows line 3, and -straight- should 

be inserted before "peak" in line 12; 

regarding claim 6, the first occurrence of "the" in line 7 should be -a-; and, 
regarding claims 15 and 16, -crowned- should be inserted before "peak" in line 

2. Appropriate correction is required. For purposes of examining the instant invention, 

the examiner has assumed these corrections have been made. 

Claim Rejections - 35 USC §112 

Claims 1-6, 15, and 16 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject matter 
which applicant regards as the invention. 

Regarding claim 1 , the metes and bounds of the claim is unclear. If the shaft and 
the hub make up the mechanism, how does both the shaft and hub transmit torque 
between the shaft and the hub? It seems that the shaft should rather be recited such 
that the shaft transmits torque to the hub or vice versa and not to itself. 

Regarding claim 5, the recitation "the varying radial tooth thickness" in lines 1-2 
lacks proper antecedent basis. Further, is "an axial direction" in lines 3-4 another axial 
direction than that recited in claim 1, lines 15? 
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Regarding claim 6, the recitation "in an area that is displaced" in line 2 makes 
unclear where the area is located. Further, it is unclear where the "applied load" is 
applied at line 7. 

Regarding claims 2-5, 15, and 16, the claims depend from claim 1 and therefore 
are indefinite. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 2, 5, 6, and 15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Beigang, 6,142,033, in view Shigeru, JP2001-287122. 

Regarding claim 1, Beigang discloses, in Figures 1 and 2, a mechanism 
comprising a shaft 1 and a hub 2. The hub 2 is disposed around the shaft 1 while 
holding a shaft tooth section 5 formed on the shaft 1. The hub 2 has a hub tooth section 
7 in engagement with the shaft tooth section 5. The shaft tooth section 5 has a crowned 
peak and a valley A2 (see marked-up attachment provided in the last Office action). 
The valley A2 has an outside diameter varying from an end thereof toward a shaft 
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shank 4 of the shaft 1 . The hub tooth section 7 has a straight peak A4 and a valley A5. 
The straight peak A4 opposes and engages the valley A2 of the shaft tooth section. 
The straight peak A4 has a constant tooth thickness along an axial length and an inside 
diameter varying from an end of the shaft toward the shaft shank 4. The valley A5 of 
the hub tooth section 5 has a constant inside diameter in an axial direction of the shaft 
1 . However, Beigang fails to disclose the crowned peak having a varying tooth 
thickness along an axial length of the crowned peak. Shigeru teaches, in Figures 8 and 
9, a crowned peak having a varying tooth thickness along an axial length of the crowned 
peak to reduce stress concentrations (see machine English translation [010]). 
Therefore, as taught by Shigeru, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to make the crowned peak of Beigang with a 
varying tooth thickness along an axial length of the crowned peak to reduced stress 
concentrations. 

Regarding claim 2, a changing point of the outside diameter of the valley A2 of 
the shaft tooth section 5 and a changing point of the inside diameter of the peak A4 of 
the hub tooth section 7 are set in respective positions which are offset from each other 
in the axial direction of the shaft 1 (see towards the left side of Figure 1 which is the 
front of the joint). 

Regarding claim 5, the tooth thickness of the crowned peak comprises a 
maximum tooth thickness at a crowning top d and progressively decreases in an axial 
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direction from the crowning top toward opposite ends of the crowned peak (note that 
Figure 9 shows at the high peak of ramp 74 to be the crowning top and reduces in both 
directions due to the tapers). 

Regarding claim 6, the shaft tooth section and the hub tooth section mesh with 
each other in an area that is displaced in a direction from the crowning top toward the 
shaft shank as an applied load increases on the crowned peak (this is dues to the press 
fit as the splines plastically deform slightly, each being compressed against the other). 

Regarding claim 15, the crowned peak of the shaft tooth section has an outside 
diameter which varies in the axial direction of the shaft 1. 

Claims 1 , 2, 5, 6, and 15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Stall et al., 5,779,551 , in view Shigeru, JP2001 -343023. 

Regarding claim 1 , Stall et al. disclose, in Figure 1 , a mechanism comprising a 
shaft 1 and a hub 3. The hub 3 is disposed around the shaft 1 while holding a shaft 
tooth section 6 formed on the shaft 1. The hub 3 has a hub tooth section 14 in 
engagement with the shaft tooth section 6. The shaft tooth section 6 has a crowned 
peak and a valley 7. The valley 7 has an outside diameter varying from an end thereof 
toward a shaft shank 5 of the shaft 1 . The hub tooth section 14 has a straight peak and 
a valley. The straight peak opposes and engages the valley of the shaft tooth section 6. 
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The straight peak has a constant tooth thickness and an inside diameter varying from 
an end thereof toward the shaft shank. The valley of the hub tooth section has a 
constant inside diameter in the axial direction of the shaft 1. However, Beigang fails to 
disclose the crowned peak having a varying tooth thickness along an axial length of the 
crowned peak. Shigeru teaches, in Figures 8 and 9, a crowned peak having a varying 
tooth thickness along an axial length of the crowned peak to reduce stress 
concentrations (see machine English translation [010]). Therefore, as taught by 
Shigeru, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to make the crowned peak of Beigang with a varying tooth 
thickness along an axial length of the crowned peak to reduced stress concentrations. 

Regarding claim 3, the valley of the shaft tooth section has a first step region (at 
7) raised toward the hub tooth section. The peak of the hub tooth section has a second 
step region retracted away from the shaft tooth section (near 4). A starting point of the 
first step region and a starting point of the second step region are set in respective 
positions which are offset from each other by a predetermined distance. 

Regarding claim 4, the first step region of the shaft tooth section has a tilt angle 
set to a value ranging from 5 degrees to 45 degrees. 

Regarding claim 15, the crowned peak of the shaft tooth section has an outside 
diameter which varies in the axial direction of the shaft 1. 
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Regarding claim 16, the crowned peak of the shaft tooth section 6 has an outside 
diameter which gradually decreases toward the shaft shank 5. 

Claims 1,2,5, 6, and 1 5 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Beigang, 6,142,033, in view Shigeru, JP2001 -343023. 

Regarding claim 1, Beigang discloses, in Figures 1 and 2, a mechanism 
comprising a shaft 1 and a hub 2. The hub 2 is disposed around the shaft 1 while 
holding a shaft tooth section 5 formed on the shaft 1 . The hub 2 has a hub tooth section 
7 in engagement with the shaft tooth section 5. The shaft tooth section 5 has a crowned 
peak and a valley A2 (see marked-up attachment provided in the last Office action). 
The valley A2 has an outside diameter varying from an end thereof toward a shaft 
shank 4 of the shaft 1 . The hub tooth section 7 has a straight peak A4 and a valley A5. 
The straight peak A4 opposes and engages the valley A2 of the shaft tooth section. 
The straight peak A4 has a constant tooth thickness along an axial length and an inside 
diameter varying from an end of the shaft toward the shaft shank 4. The valley A5 of 
the hub tooth section 5 has a constant inside diameter in an axial direction of the shaft 
1. However, Beigang fails to disclose the crowned peak having a varying tooth 
thickness along an axial length of the crowned peak. Shigeru teaches, in Figures 8 and 
9, a crowned peak having a varying tooth thickness along an axial length of the crowned 
peak to avoid backlash, noise, and vibration (see machine English translation [002]). 
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Therefore, as taught by Shigeru, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to make the crowned peak of Beigang with a 
varying tooth thickness along an axial length of the crowned peak to avoid backlash, 
noise, and vibration. 

Regarding claim 2, a changing point of the outside diameter of the valley A2 of 
the shaft tooth section 5 and a changing point of the inside diameter of the peak A4 of 
the hub tooth section 7 are set in respective positions which are offset from each other 
in the axial direction of the shaft 1 (see towards the left side of Figure 1 which is the 
front of the joint). 

Regarding claim 5, the tooth thickness of the crowned peak comprises a 
maximum tooth thickness at a crowning top d and progressively decreases in an axial 
direction from the crowning top toward opposite ends of the crowned peak (note that 
Figure 9 shows at the high peak of ramp 74 to be the crowning top and reduces in both 
directions due to the tapers). 

Regarding claim 6, the shaft tooth section and the hub tooth section mesh with 
each other in an area that is displaced in a direction from the crowning top toward the 
shaft shank as an applied load increases on the crowned peak (this is dues to the press 
fit as the splines plastically deform slightly, each being compressed against the other). 



Application/Control Number: 10/567,134 Page 14 

Art Unit: 3679 

Regarding claim 15, the crowned peak of the shaft tooth section has an outside 
diameter which varies in the axial direction of the shaft 1. 

Claims 1, 2, 5, 6, and 15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Stall et al., 5,779,551 , in view Shigeru, JP2001 -343023. 

Regarding claim 1 , Stall et al. disclose, in Figure 1 , a mechanism comprising a 
shaft 1 and a hub 3. The hub 3 is disposed around the shaft 1 while holding a shaft 
tooth section 6 formed on the shaft 1 . The hub 3 has a hub tooth section 14 in 
engagement with the shaft tooth section 6. The shaft tooth section 6 has a crowned 
peak and a valley 7. The valley 7 has an outside diameter varying from an end thereof 
toward a shaft shank 5 of the shaft 1. The hub tooth section 14 has a straight peak and 
a valley. The straight peak opposes and engages the valley of the shaft tooth section 6. 
The straight peak has a constant tooth thickness and an inside diameter varying from 
an end thereof toward the shaft shank. The valley of the hub tooth section has a 
constant inside diameter in the axial direction of the shaft 1 . However, Beigang fails to 
disclose the crowned peak having a varying tooth thickness along an axial length of the 
crowned peak. Shigeru teaches, in Figures 8 and 9, a crowned peak having a varying 
tooth thickness along an axial length of the crowned peak to avoid backlash, noise, and 
vibration (see machine English translation [002]). Therefore, as taught by Shigeru, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
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made to make the crowned peak of Beigang with a varying tooth thickness along an 
axial length of the crowned peak to avoid backlash, noise, and vibration. 

Regarding claim 3, the valley of the shaft tooth section has a first step region (at 
7) raised toward the hub tooth section. The peak of the hub tooth section has a second 
step region retracted away from the shaft tooth section (near 4). A starting point of the 
first step region and a starting point of the second step region are set in respective 
positions which are offset from each other by a predetermined distance. 

Regarding claim 4, the first step region of the shaft tooth section has a tilt angle 
set to a value ranging from 5 degrees to 45 degrees. 

Regarding claim 15, the crowned peak of the shaft tooth section has an outside 
diameter which varies in the axial direction of the shaft 1. 

Regarding claim 16, the crowned peak of the shaft tooth section 6 has an outside 
diameter which gradually decreases toward the shaft shank 5. 

Response to Arguments 

Applicants' arguments with respect to claims 1-6, 15, and 16 have been 
considered but are moot in view of the new grounds of rejection. 
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Conclusion 

The following prior art made of record and not relied upon is considered pertinent 
to applicant's disclosure. Yoshihide et al., JP-02-062461 , show a similar crowned peak 
having a varying tooth thickness along an axial length of the crowned peak. 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. In particular, the new recitations "a varying tooth thickness along an 
axial length of the crowned peak" in claim 1, lines 8-9, and "straight peak opposing and 
engaging said valley of said shaft tooth section" in claim 1, lines 11-12, and "a constant 
tooth thickness along an axial length" in claim 1, lines 12-13, necessitated the new 
grounds of rejection. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
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the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ernesto Garcia whose telephone number is 571-272- 
7083. The examiner can normally be reached from 9:30AM-6:00PM. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Daniel P. Stodola can be reached at 571-272-7087. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
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you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



IE. Q.I 

Examiner, Art Unit 3679 

January 5, 2009 /Daniel P. Stodola/ 

Supervisory Patent Examiner, Art Unit 3679 



